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ABSTRACT 

PURPOSE: To make it possible to manufacture an active matrix substrate 
capable of rapidly switching pixels, by crystallizing a silicon thin film 
by irradiation with an exima laser so that the whole manufacturing region 
of the active matrix substarate is included. 

CONSTITUTION: At first, an oxide silicon thin film UNL and a silicon thin 
film SLR are deposited one after another on a glass substrate GLS. Then, An 
exima laser beam LSB (LSR) is applied to the laser beam irradiation region 
RLR to crystallize the silicon thin film SLR so that the display region ALC 
of each active matrix matrix substarate is sufficiently covered. Only the 
region RMX is crystallized where the energy of the laser beam LDR required 
for the crystallization so as to make a polycrystalline silicon thin film 
PSL. And, the crystallized silicon thin film PSL is patterned, thereby 
allowing the switching to be done by means of a transistor with superior 
characteristics. 
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mm&Mmmmc) -> u n >»si©iK.fift:© u— tf 

[0 0 6 3] »30*««fc"3lriT»^"r*. 

[0 0 6 4] ^2tl3®SllMOl^H ^SS^© 40 
> U n >*MBKJH»T 51+ >7 if ©x*;i^-» 
Si, m#S#Ml!)lHlSS^fi£ffi^©->U3>^IKtcBII* 
j££lftfflBMilBl!gft»j«<Ktt©>' 

[0 0 6 5] fciAfi, ^*M^©ili^©X'r^-y^> 

©^■fUbCfi, 2 0 0mJcm"'OMCI+xVl/- 
+ft:-A£{S#rr-S>. J E-©n^©^)Kh5>> ; X^©lt 
mft^ttte, f»U««* 1 2 c m* V" 1 s e c " ' T» 0 . 50 
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f— hglOMm. y— hill 1 0 tfmCffiilT, V— 7. 

nmizttisxy— hn&tf- iov, hh >«&^4 

VT$5tt©'J-?tl^2 x 1 O - ' ! AU— ?mWi 
m J c m" ! ©I^M-MtlSttS. d©nS!©^ 

mv7>vx$Knnm.m%f&\L y-i-fiioym, y 
- hm i o Mm©«itT\ v—^nmizMvxy- hm 

fi^i-lOV, KH ^lEdMVT'J&SttO'J-i' 
«9rt#5 x 1 0 _M A-C*0, Ocm'V 1 s 

ec-'iW. «*MfflB»liIB©MKh7> 
5?X^*«rt-r*->';3>J»«©||Sftfl:l=tt2 7 OmJ 
c m- ' ©X*;M=-§Sfl£TrflBI*r.6. Cl©n^©iSffl[h 
7>^X^C1I«#(IB, y-MlO/im, y-h 

mi o «m©«jtT, v— L,Ty—h«tea« 

-10V, KK>1W4 V?i65tg©'J- ^SSfE 
tJU x 1 0-"AT$0, &WiBLifll OOcm'V'se 

[0 0 6 6] C©J;-5tC, Sg 3 ©fUSStfrai, U— tfSB 
[0 0 6 7] WZ, &4©*ttS0!l&K9rrS. 

[0068] c©*^j©7p-r > Ha, &7Kmm<D->ij 

»*K»«©5"J ^ >3SJBI£ t) ! b*-A©PI»^ t fc 0 «5 

[0 0 6 9] H 8 fc^-r«fc 3 fc, #7X*«GL 

S±l:tfti/iJa>JliUNLS2 0 0 nmtfiJEt 
S. S6i:, ifyU3>fIUNL±l:->Un>iI 

t> IS5 10t;T«1-5, 6 0 0^81^ 

©a**ffl*f"C^t)iJ>*HffiriEfifeT->U3>*Ill* 

ispcit o . ***3&»sai/t 

[0 0 7 0] Ti'T-f yvh'J^xaS©^KllsI 

BJSriEa*©*!**^ U 3 >fis P C l:x+->7 
ifb-ADLR^flittL-Ti^aYk-rS. XeClI+x 
71/- tf*B8WT-5^^tCtt, ^©U— tfh*-A©3i« 
\t^^U^>mm±X2 30~300mJcm-'© 

WTra^tiA^. c©u— »f bf-A©jH«-fc«ko, m« 

oiSfi»iBTr*4*fi«i' 'J 3 >*K s p c «. saw 

©ISftHJffllT?*****^ U n >«KD P L »c*fl:-r 

*. d©5fi«©iSgft«, »fl«[|'j©^RB«»^a<« : ? 

^»JEH©»»«3&*iS.V». 0 8 (b) lZ*kT&o\z. V- 

1fb*-A**BKI**n-SM«ttRLCT***<. 

U 3>»KS P C*»U— tf f-A©pa*t{Cj; QMS Aft 
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5®liaRLRTS5. I*->?l/- tftf— A©£P B 1fl<J 
fcx*;|,*-#W;i, 4*«cfcJfc*jRK«fc?)BI 1 7 (a) 

[0 0 7 1] 08 (c) C^-Tdcpt, K»tl)7^T 

-fy-7t> ij **s«#»j«3n*«*AL c©m«tt. 

PTCfJ&O, -?-©i|Ite5 0 0 (im^e. 2mmT<&-5. 

[0 0 7 2] 0 9tCX^->TL— if tf-A©S?BJW#ffi£ 
¥IiT*L.fc. 10 

[0 0 7 3] 09 (a) C^-TJ; 3 tC, ^5XS«GL 
S ±©4i*fflBKi|gIB XDRt ££tiMKffll§ltt Y DRi 

*w**ds si:»*snfti'ij3>iiiis, 600^ 
©ja^-e8^ra©^fra**HtT, 19 (b) tc^-rj;? 
fc*i*ii>'ij3>»«spc*»j«-r*. bio 

(a) ©««HtjR-4-J:3»=» M^fliBHilBieS»JSfi1B« 
XDRCMi-^'J 3>»JB£S PCCI^->7U- Iff 
-ASIWbT, WiB«fl:UTH9 (c) K^TT <fc 5 K 
**Sft5'Un>«RSXD #Cfcl. 010 

(b) ©»«HfcS-rj:3te*£««»E»»JEdE*ttY 20 
DR(0#»ftJ' U n >»IS P C U— if f- 
ASBtfl/T, nM^itVXM9 (d) fcwfi^fc* 

[0074] ±m<DmMmT-\tjk&mmmiGimMf$,mm 

->vk-if£fig#tL/£#> ££<MEKilsI!ftgJ$tt*©-:' 

[0 0 7 5] cntCioT, *»««©*> »J a >MKtt 
H+ifie^(cJ;0^fiK$tlfc^Sv' , J3>^aTS.-& 30 
■»BBO>'ij3>«||tj:I/- !f«a»K:«tO»«* 

[0 0 7 6] SJit£©lSig 200~300n m©^^ 

[0 0 7 7] *tC^5<D*Si^i^lSBJ-r^o 

[0 0 7 8] coiMSWi. U— tfHM#fcJ:a->Un> 

«B»EH»»j«»W©l'-- »flH#rai«ji*. £4©£ffli0!l 
£Sft*«-&T?&-S. 40 
[0 0 7 9] *5BH©£6©ftffi0!l£mi|] 

-rs. 

[0 0 8 0] HllC*t«k5l:, ltfc©#7X*l£± 
fCl 2fl©7^fi , ^7h l J^XSfiALC4S^t5 

[0 0 8 1] £-f. ±IBcD^lifi^J«i:|WH;j;5(C, 
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t*W^ffi**»-5. ->'J 3 >»BI©Ji*.« 5 0 nmTa& 

So 0 1 i ©siss^iTtt, **gc©±ja<hTiaic<B^fflij 

t5. ^<Dfi^(BiJK«([Hl8S<i:^*(BiMt!jlHlgS^-igL 
T, X e C 1 tf£0 1 1 (a) CMRL 

R(cB§w-r-5o c©£***«*©^y:3>»iijiK:ttu 

-if tr— A£RS3tL&l<>. £fc, '©U-if t*-A©!i 

[0 0 8 2] 5 0 nmOv-U n >»KI:X e C 1 x+i' 
71/- tf*JH*tLT. S8 3 0 0 nraH±0^1SM 
«->y=i>it«»J5)S'r-5K:tt, 5^ U n >«Bt*ST 2 4 
0~2 7 0raJcm-'OI^M-T-J:K l/— ifRSlH- 
M««)®»**2. 4 c m' -CfetltJ, 580~650m 
J ©U— if t?— AOX^.;P^- fcf&l/>. £©U— 
•tff-A©SS*tC«tD. 011 (b) iC*-T<fc^(cM^ 

ff»lHlK©#5-iiSft-> I J n >IP YD;WBJS&S*l5. 
[0 0 8 3] J:ol/-ff-AOlWli, ->un>ii 

[0 0 8 4] #.\Z, 012 (a) K^cTJ; 3 fr, 011 
(b) !C«UfcJ:5K:BftiaK»j*«*0*»»>'U3 

t5t«)Xe C 1 Ifv-Vl/- tf^asirrs., £©X* 

vVU— tf©Rg«-T?t», tPtf— A©flBlt»WRLR 

t*BH»*«©«t»tt, B»iiBii&«j$tt*£&K<nR© 

ou- tft?-A©3£g?«, KibiBiK^«Htt∋-r<& 

[0 0 8 5] d©U— tft*-A©Sg#t«, ->'Ja>^» 
[0 0 8 6] 01 liHl 2<Dm\Z, ^U3>fIOg 

efc£B»i§ii&»js*«£*R»w-eBy* tc u— vmm 

014 0«fcHa»L/Tt>flU». 

[0 0 8 7] 013 (a) \Z7F.-t£.o\Z, m^mWMm 
»»«fiH«t«3R««©>"J 3 UT. Xe 

C 1 X*->71/— !fSBi»lxT*l8ii->U 3>W£^J& 
{@©U-if tf— A©Rg«-©|RtCt)U— tfti-A© 
IMi«RLRi#IWMOM«- S^M^t^S 
fflB!(rl9!&*J$fftt©mK:&9, «w*«-<>BiilHll»» 
jSSEcKW^&U&h. C©L—ifflg|tff;:«fci901 3 

(b) iiiti^c, <B#fliBlblsiB&j£fiH*©£ttA 

->U3>IPXD £ ^5kS*£©*«SS -> >J 3 >BS P D S 
*«»J«Sn*. &K1014 (a) tZ7Kt£5\Z. ^SffiiJ 
K»0»»J«fB*YDRK:U— tftr-Ae«a»UT. 0 
14 (b) fc«T«fc'5fc£ttft->U:3>KPYD£»j* 
•TS. C©U— !fK-A©«l**«RLRi#flW**« 
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[0 0 8 8] ifflil 3 £01 4<DU— tftf— ACOM^i 

[0 0 8 9] £<D01 3£01 4©;£j£T«> ^{MIK 10 

[0 0 9 0] £©0 1 3 tm 1 40^Sf-J;-g> 

I'-lffcr-AOHHttt. >"J=i>IMR©/t*— =>^m 

[0 0 9 1] ft#fflJB»EIlfr£^&fflKniaf**<-t-*'l-? 

[0 0 9 2] ^±<DfgBJ§-C«:. lt3©*^®«tC2t3-r 20 

-5. 

[0093] 015 (a) fcwTJ;5K:«#fl!lK»l3Kf 
MISXD R t,f&*MWlWa6&filW$L Y D — j§ 

LT, XeC 1 I*i/Vl/- 1fS:flSWbT^a>' , J 3 

L'-tfk-ASIMLft:^. U— tf h*-A©IS#JSS*£R 30 

isiK»fiK««©rac#aE-rs. tff— a©j&«- 
tci^, sis (b> «fc p \zmm%mwi\2i$&cD£ 

«fft >"J n >JBt P X D £ j£3HH!IBMlBlB©£t8A>' 'J n 

[0 0 94] ^C, 016 (a) •(C^-r«t5^^ffi« 
OyUa>ilg|;XeC 1 x+->v U~- tf tJRttUTtt 
ftftTa^OU— If K— AOJH»««RLRt*l!H*«H 

•5. 40 
[0 0 9 5] £U:©J6 6tf»&J68©3ft«W;:«fc9. Kffl 

an*. 

[0 0 9 6] ckoT, ^^©^teTteX^i^U— -tf 
t> T#tfi££ nfcKK)lHjg§ € rt^-r * ft AS*;** © 7 * 
[0 0 9 7] 
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ocm" v s" 1 ajtowttjwwsnaoKfeBitos 

"T, flE*0*ft-CttlMliflE*« 6 0cm'V' s - 1 gflEK: 
[0 0 9 8] L^U ^BJTtt. tf tf— A 

3>©je«a«fc<. i&Att&p*&<ttA&Kft*ftt>A 
off»*«*#T^-i:ii6n*. fct, tfyx 

— ;Kt>3flJj&*£a>L& 1 0 0 cm' V s '«±0»l 

[0 0 9 9] *^BJWJ;5t3, Ti'T^^h'Ji'XS 
S*-ffiLT. &Sb*tt&i;<Htt. KlblBlBg«tt$-H& 

Hi* tf tr- A \z «fc 0 v U n Ji-ft: 

[oioo] v-?nffi.T!)mt£>T'i^^m7jkmi8.<Dwm 
mmtmmwi o o oflcm-'aifcsseaET?. ss« 

[BS©ffi¥&ttt9I] 

[si] #^Bj©;r?^:/-7h'j?x»«§ajgiii 
0. 

[02] ^mmT^T-^^b^^^m^.mm.T.m 
0. 

[0 3] ^BJ©7^r^ ^ h U i'XSSSiilg 

0o 

[04] *^B^©T^^^yvh'Ji7XS1SSljgXg 

0. 

[05] *mw<DT?Tj h >j ? xmfammxm 

0. 

[0 6] *%HJ©7i7^^^Th'J^XS«©3glS 

0. 

[0 7] *f!BJ^7/7^^^- 7 h'J^XS«S[3gXS 
0. 

[0 8] *%w<D7pT*zr-?hv?xmuM&xm. 
0. 

[0 9] *38W©7'^7 i ^yvhUi'X*1R«jSxa 

0. 

[010] *^B^or^^^yvhUi7xs«Kigx 

[011] #^©7^5^ T/vhU jfil 
SB. 

[012] 4^9f©7*5^:/-<?MJi7;**««iSn: 
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15 

[013] *^Hjo7^^^yvhU^x| 



[014] *«w©7 , ^7 i -<^vhu^xai««isx 

SB. 

[015] #fi£BJi<£7^5^:/vhU^X»£®!igI 

sh. 

[016] *^BjG57i7^^y-7hUi7XS«|SjgX 
SB. 

[017] tftf— A©x*;i/^— 
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[018] 7r-;u;j;5Mi-> , J n 

>©SiS0. 

ADR- U~tf tf — A©Rg|*## 

DCL-Tjf^y^hu zxmmwmn 

DLR-X^^7l/-lff-A 

D P L •-•B»mtt&j$«jft0£fr**A>' U ^ >»M 

DRC-7^r-f^hU?7SWI«i, BH©7 

DRR - HK>I« 

FL S-0 5 1 §g«I+->-7l/- tf tf— 

FPL - 1 EJBOX^vVk— tf tf— AO,lWT?f^^ 
»J 3 >»« 

FS l/WXBODU— Iffc?— ARgWfW& 
GL S-#5XS1£ 

GSD-y-h|ft|»gt 30 
GTD-y-Mi 

I MP— f t>ffiA 

I SD-£-0>JIMf&IHK 

L s -U— tf tf-A;£ffitf 
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L S B-I+yVU- tf tf-A 
L SR-I/- ifSSW 

Lv -l[Hl@i2[5IS©X+vVU— tftf— AOF 
MCR -X*->V tf tf- &<Dm.&mi&<Dm&T:Ml$. 

n s p -n/wx @ © u— yt;— 
p d s -^^mo^tii^ u =i >^jk 

PSL-£*M|£'U3>«R 

P YD •••££MfflBniBltt&j£ffi*0£itt£^ U n >fg 

p xd — m^mwmximf6fei&&#<D&mg t >' u 3 >^ 

RLR-U— tf fcf-AjRIflW* 

RMX 'J n >»M^fi£M^ 
scR-y-xfi« 

SLR-y'Jn>SI 

S L S -0 5©>ErftK:«k£ 2 |HlS©X^i>V^— if tf— 

S PL-2iBOI+->Vl/-tf K— A©JH»T?»fiKaf 
*ifc2HttA>''j3>»K 

s SD-y-7SI 

S S P-2/i;UXg©U-lf tf— APSl^ffiigc 
TED-i$iI 
UNL-/t7->^-ya >ffit 

YDR-ttiMII! 



[02] 




ALC 











H 
lit 


HI 
Hi 


Pi- 


11 
lil 


'Wi. 


'HI 


Ill 

III 

B, 


Hp] 
HI 
PI 


in 


II, 
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j ^^^ lj liiP^^jj ^ f^^^ jj \ 



[0 1] 
LSR 



+ + + + + + + + + + + 4» + ^ UNL 

/' ' _ GLS 



SLR 



(a) 



PSL 

\ 



TFT 

IMP 



-GSD 



GTD 
SCR 



(c) 
DRR 



(d) 

ISD SSD PSL 



TED 



XDR GLS DSS 



ALC 




PXD 

/A 



l»ll«>«llil«;l 



(b) 



PYD DSS 



Ce) 





(. 11 ) 



6 0 5 0 2 



[04] 




< RMX $> 

^ — RLC — > 



K RLR >j 

« RMX ^\ 



SLR 



UNL 




ALC. 



(a) 



PSL 



■>: 



IRC 



LSB 




DCL 



YDR 



PDS 



LS 




17] 



(b) 




ky 1 

k — rlr — 

K RMX $t S , LR 



LSB 



YDR 



PXD 





(c) 



Z2Z 



[0 8] 
7777? 



tS/////?tfS/7S/SS/S/S/7/S///S/7////////SS7////S7 



DPL PSL DPL 



(a) 



At 



<3LS 



€ ALC > PTC < ALC > 




DPL P3L OPL 



(c) 




RLR 
RMX 
RLC 



OPL V 



3 



RLR 
MX 
RLC 



b) 



£ ALC PTC ^ ALC ? 



DPL DPL 



(C) 



( 12 ) 
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ma\ 



Urn 



2^3 



mi o] 



LSB 




(b) 



(c) (d) 



[011] 



RLR YDR XDR DSS 



ALC 




PXO PYD 




(a) 



(b) 
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[012] 

RLR PXD P YD DSS 



ALC 




ini 



ILJI 



(a) 



PXD P YD PDS 



(b) 



1 3] 



RLR YDR XDR DSS 



A LC 



u|l» 




irai 


ILJI 


ilji 


ILJI 




Ul IU 

L. J 


ILJI 


fli in 


III III 


iHi 



(a) 



PXD P YD PDS 



(b) 



[0 1 4] 

R.LR PXD YDR PDS PXD PYD PDS 



ALC 











II II 












MM 



















HI 





















ALC 



(a) 



<b> 



( 14 ) 
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[HI 5] 



RLR XDR YDR DSS 



A LC_ 





in 




(a) 



PXD 



P YD 



ILJ 


in 


rfn 


II 1 


in 


ii i 


II 1 


II 1 


ii i 


ILJ 


ILJ 


ILJ 



<b) 



ADR 



s 


L V 

















:h i 7] 

,FSP 

(a) 
SSP 



<b) 



ADR 



(d) 



NSP 



<c) 



PCR MCR PCR 




[0 16] 

RLR PXD P.YD DSS 



ALC 



PDS 



IB 


ILJ 




in 


in 


in 




ii i 


ILJ 


ii i 


IU 


ILJ 



(a) 



<b) 



( 15 ) 
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[018] 




— 3.5mm +3. 5mm 

(a) 



SLR 



UN L 



GLS 



i i i m i i i i m i \*(rrrc 



(O 

SLR 2 0@<DI^-tfH«^SPL 



T3T 



